Milk protein synthesis, gene expression, and hormonal responsiveness in primary cultures of mammary cells from lactating sheep.
A ruminant mammary cell culture that accurately reproduces mammary function in vitro would be a valuable tool in studies of ruminant lactation. With this in mind, we have examined milk protein synthesis and secretion, milk protein mRNA abundance, and hormonal responsiveness in primary cultures of mammary acini from lactating sheep. alpha- and beta-casein protein synthesis, beta-lactoglobulin synthesis, and alpha-casein, beta-casein, and beta-lactoglobulin secretion are maintained at high levels for 8 h in culture, but then decline to approximately 25% of maximal rates between 8 and 24 h in culture, whereas synthesis of other proteins remains unaltered. The relative abundance of alpha-S1-casein, beta-lactoglobulin, and alpha-lactalbumin mRNAs similarly decline between 8 and 24 h in culture. Extracellular labeled alpha-casein is increased fourfold in the presence of fetal calf serum (FCS). In total, FCS alters the abundance of 47 of 68 secreted proteins detected by two-dimensional electrophoresis. However, FCS and lactogenic/galactopoietic hormones had no effect on the rate of decline of mammary function and did not promote any regaining of function when present for up to 9 days in culture. These results suggest that providing its limitations are recognized, this primary cell culture system may be useful in studying some aspects of ruminant mammary function in vitro.